Reactive oxygen and mechanisms of inflammatory liver injury.
Reactive oxygen species (ROS) are important cytotoxic and signalling mediators in the pathophysiology of inflammatory liver diseases. They can be generated by resident and infiltrating phagocytes and/or intracellularly in every liver cell type after stimulation with cytokines. Although ROS are able to cause cell destruction by massive lipid peroxidation, in most cases, ROS are more likely to modulate signal transduction pathways by affecting redox-sensitive enzymes, organelles (e.g. mitochondria) and transcription factors. Thus, ROS can directly induce and/or regulate apoptotic and necrotic cell death. In addition, ROS can have indirect effects on the pathophysiology by supporting protease activity through inactivation of antiproteases and by modulating the formation of inflammatory mediators and adhesion molecules. Many of the effects of ROS may occur simultaneously or sequentially in the pathophysiology. Although mainly described in this review as detrimental, ROS are essential for host-defence functions of phagocytes and can modulate the formation of mediators involved in regulating sinusoidal blood flow and liver regeneration. Thus, continuous efforts are necessary to improve our understanding of the role of ROS in the pathophysiology of inflammatory liver diseases and to discover therapeutic interventions that selectively target the negative effects of reactive oxygen formation.